Construction of modular and versatile plasmid vectors for the high-level expression of single or multiple genes in insects and insect cell lines.
We have constructed a series of plasmid vectors for the expression of foreign genes in insects or insect cell lines. We incorporated the Drosophila hsp70 and actin 5C promoters, as well as the hr5 enhancer-driven baculovirus ie1 promoter, into plasmids that allow convenient cloning of heterologous genes into multiple cloning sites. We combined these promoters with either a short, double poly-adenylation site derived from the Heliothis virescens p63 chaperonin gene, or with a fusion of the small t intron with the early 3' untranslated region and poly-adenylation sites of SV40. Unique eight base cutter restriction sites flanking the promoters and poly-adenylation sequences make it possible to transfer the entire transcription units into other sequence contexts, for example, into transposable elements or into other plasmids bearing selectable marker genes. It is also convenient to combine two of our transcription units on the same plasmid in order to express multiple genes simultaneously. To test the ability of our vectors to drive expression of reporter genes, luciferase derivatives were made of the expression plasmids and introduced into Aedes albopictus C6/36 cells by electroporation or into Anopheles gambiae embryos by biolistic particle bombardment. All three promoters directed high levels of luciferase expression. However, there were differences in their relative activities in the two experimental systems. In C6/36 cells, the actin 5C and hr5-ie1 promoters were significantly more active than the hsp70 promoter. In Anopheles embryos, hsp70 and actin 5C had maximal activities, while hr5-ie1 was weaker. We also found that the constructs containing the SV40 small t intron and early 3' untranslated region sequences had higher expression levels than their counterparts containing the Heliothis poly-adenylation sequence. Our most active construct combines the actin 5C promoter with the SV40 intron and 3' untranslated region sequences. This vector was also used to drive expression of a visible marker, the enhanced green fluorescent protein gene, resulting in readily visible green fluorescent protein expression in C6/36 cells.